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°D2.e1 4i7i ^{ERASING METHOD IN A NON-VOLATILE MEMORY 

DEVICE} 

-£ l£ ^ 7]^j rcfs. EEPROM f^^H M^^^B) # 

£ 2fe #2fl 7l#^l rcj-s. EEPR0M ^7] « 0 >^olH e^^b] c^j-ig 

-£ 3a^ 7]#ofl uf-E- EEPR0M 2. cf-g- ^ e^]^ 

tt 917} 

H 4aTi- ^ofl 4^- EEPR0M ^ ^ofl^ z}- 

£ 4bfe £ 4a4H ^71 e^u]^ zj- #7>H o]7}s}-^- 4^ 

£ 4c^ J£ 4b^ ^ 917} <g £A]^ o]7> 4 

£ 4d^ £ 4b«fl ^ o]7> ^-f ^^o| J|LOj£)i=. 
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5L 53TT £ CfS. ^AHjofl tTj-g. ±7 ] ^ C] 7> 4^ £olcf 

£ 5bfe H 5a°fl ^ ^ *i*M- o]7> ^-f , *flv3 cg^-i- ^ 

H 5c^ £ 5a°fl ttfe} ^t] ^ 9j7> ^ ^ <$<*\^ xrj-Bf 

S 5dfe £ 5a^l 917} 4^3E^ <Q i^ifl^ o] 7 > 4$ 

£ 6a ^ £ 6b^ ^ 5E nfs. ^a]^^) ttj-s. ^ ^ o} 7 ). 

(write/erase cycleHl 31^- Ml ^(endurance) ^%$t ziEflHolt|-. 

100 : p-*§ ^3. 120 : = 3l°J 

140 : ^ <3<* 150 : ^ 

160 : 180 : 

200 : ^ 220 : 0N0^ 

240 : 7)1 o]e 500 : e^*]^ 

Vg : TllojE ^ofl 0)7}*}?=; 
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Vb : p-^3.o\] 9l7\f>}±r 
Vd : -El 31°] <g«W 917}^ 
Vs : ±± °l7 r *Rr 
Erase Time(Te) : ±7] 
GND : H^S-C^^l) 

<28> U]fl« a ^o]^^ ^71^ 0_S. ^ *L3_=L& 7 r ^ $7l nflS.e] 

(EEPROM:electrically erasable programmable read only memory) 
371] ^ tH^^4. ^ TflolE (floating gate) EEPR0M4 #e]^e)^-2 r 

# #3r*M23§ ^3r^-E^ ^^-^£^l(SQNOS:polysilicon-blocking 
oxide-silicon nitride-tunnel oxide-semiconductor) EEPR0M 0 ] w>5. n^ojc)-. 
<29> o)!- EEPROMs^ ^7l« £ $*K£*r)» Jf-fr >flolEoi ^el^e^oj] ^ 

i^(trap)*H Subthreshold voltage)^ ^o)t]i} ^ 
<H = SH«(!Efc- m 7 1) J^-g. ^^nf. HBlJi, oi 7] ^oj. (read voltage:Vr ) 

I" S]7 r «H ^6\) JrH^ ^S-g. ^ ol-g-^H #*]«H Jf-^ S£d\) 
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±7] (erase) ^*M- ^Sr4. 
<30> sonos EEPROM 5£<>H, ±7] ^J£« £3^- ^-f 

°fl t<8^M, %£.f;}7] ^SflA^ ^^]-7> Sflvg # 

^fTfl o]S o]8fl g]7l ^2)-ol]Ai -B-«^>711 £4. 

<3i> oj^HA^ ^sfl S0N0S EEPROM i7i « 0 Vigo] -g^];*^ ^u.^ 

^ £ 1^8: #2fl n-*§ S0N0S EEPROM ^^]^ ^SLe) iS f>}^ 7]]^^ 

^ M-Bfvfl^ 7)^ HSZL^ -g-^Al^ o] 7r 5)^ *1<y-g- Uf-E)- 

ifljl ^n| r £ 2^ £ 1^ nflS.^ ^iflo} ^ tfj-igofl ^ 

ojyl-S]^ ^oj-^. T^EflfljL &On}, £ 3a^ £ IS] DflJ5l£) ^Efl^ gc ^ 

-S y <KH 42f ^ o]7>£]^ M-Bf^H £ 3bTr £ 3ao)]Ai o]7> 

<33> n}^ £ M- ofljE^ ^(50)^8- p-^ i££L(10), ^7) p-^ *=1 

(10) tflofl i^S] 71511- ^Jl ^Aj£ <^( 12 ) ^ ^(14), Aj-71 

^(12) ^ <^(14) AH^ll 33€ ^ ^(13), #71 ^ <^ 

^(13) #^1 ^£ E-l^ ^B]-(16)-€5l-^-(18)-^ ^5|-^(20)-9.5. ol=o)^i 
0N0^(22), 
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zlbU #71 0N0^(22) #4) *§^€ #el^E]€- t11o]e ^^-(24)^5. °)^o] # 
4. ^sfl 7l#oi] rrf SONOS EEPROM =SZL^ ^7] TflojE ^ 

(24)41 #<3-(Vpp)* ^7>*>Jl ) lH*] cf^oj ^ <3<*(14), jELeflo} 

^(12) ^ p-^a(10)^ ^ ojei^- ^oj- o] 7} . s 

341 tnj-H^, 3*Kelectron)7}- g^g. E^ ^2^(16)* 4-ir^|-icS.^^(F-N) 
E 1 ^ ^5^(16) iflofl £^€4. o] S tf| tjIIse] jgo] n s ^|^ c ]. i 

chg- ^efl 71 #41 ^ dti^ «J-^* £ 2 g £ 3a zl^jl JE3b» #2:*H 
^^tbi=f. #2]] 7]#o|) n^-s S0N0S EEpR0M ^ Hj.^ o.^ ^ ^ ^ 

£ 3E 241 «>4 ^<>1 TIME #=(24)41 -g-^ ^^-(-Vpp)-i- 91 

7}t}jL i_H*l H5fl«y <3^(12), ^^(14) * p-^H(10)fe 2.3,3. 

fs A i^- 3*1*1*14. oi^^] ^ ( p-^ 3 (io)s ^-b] 

(16)°. *(^, holeH ^3^(18)41 ^7,># ifAl^o^ 

diTl ^o] o]s^ ^ o] ^^ S-afl^ -g-o] ^^-(-vpp) 

* ^HlL ^(24)41 ^l7^o> ^ o]e]^ ^.o] ^oj-o. tg^oj c^Rrd) 

7> ag.fi.SH, 5E^r oja]^. Afl5_°- ^]«j. 7 ] «fi£4l 51$ 

33H #4)#o] ^4. 

*3 Sltf^H- JtJ*>7l ^^.S i^-fl* <^7H 

*!7>*te Wo) 9X ox^ > £ 3a ^ £ 3b4l W jflt)-. £ 3a4l SL^l 
£ »>4 ^H, t£S n-<§ ^3(10)41 £3H€Ul)-a- ^^th l^pf 
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±i <83(14), 2=31*1 ^^(12), £^ p-H(ll) h^ji ^£l(10H£- 

f-*fl ^^(Vpp)^- ^]7>^;4. ZL^JL o}6\) ^ ^oj- o] 7 j. hJ- 

£ 3b^l 7H^o.S. oicf. £ a1^ wj-sf ^-o], ole^v « 0 v^^. ig 

£5. i^! p-^(ll)^- ^#o] ^o> ufl-.ofl 4^-S)|^J7 ^ Hl-g- 

<36> y]^- £A]^]^ #5fl S0N0S EEPR0M #*]4 £ cfs o. 

3-, TflolE ^ ^ ig^^ ^^Aj^lJl, ^ 2=31°] <3<*ofl -f-Qj^ ^7} # 

^ °im*ii- 7Mfe o]s tiK ^ ^ (hot h0le)ol ^ ^ 

AS, ^, <3<* ^ TflojE ^ ZLElJl Heflo] °j°* ^ 7flo]E ^ 

*1 Sfet}. 44^, ^71 /^ Aj-ol^ ^f-o]] tcj-e)- *fl^ f^J* Aj-« o} ^ 
SH" ^°flfe ^ S\x) <g51 X)4-^CL£_ #°]>\) 5] of ^ofli, ° 

"5-^ 9\7M*\ QZ. ZL^JL SL^l ^ <&o] *fl^ # A]s]Aj 
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<38> (^) 

<39> £ a.^ £ ^t}7) H>^tt Blfl^ nflS-e) 

H o V, ?H 4 = ^, Hlfl^ *I|S.B] *fll ^H^^, ^-7] Tfll £. 

3^ H-E^^H «go^ ^£ ^12 5L^2) ^ll-^# g ^12 

SL^e] m 3HV«3 ^ , -8-71 *ni sK><3<* ^ *j| 2^# 

Afojo} *fl>| <g<* ^hi ^>^^- nelJi #7l ^ # 

41 3E^ ^ilS o|i|Lo^H ( ±7 ] ^^^>7l ^sfl, #71 ^3. 

^A]^ ^o> 7 K> ^ ^ ^3 <?]7|-^Cf. ZL^JI, 

^•71 51*1^ #^M1tt Aj-7] ^AjTi # 7 | rt^ S.o^^q. ^ ^ 

# Jilt ?Hr TllolE ^oj-^. o] 7 RVrf. SEth ^7] afll SH^QH^r 

^^ZI, ^7l A)2 ^^^oll^ #7] ^TH^ -g-o} ^-71 Tflol 

^7]^<?1 <?]7>t}-4. 
<40> Wj-^tb ^Aj^ofl ojo^, Aj. 7 ] ^5f7H> ^3115. AJ-^. 

n^°H, #7] ^11 ^# SK^Sf ^ *1]2 1-^1- ^-^^^r 44 
^ HSll^l ^^o]ji( £ ^ ^eflol cgo^ ^ ^ ^«^) Aj-7) 5:;*^ TflojE 

33-11 



1020010035424 #^ U*}: 2001/11/29 

<42> ^HH 9X°]*\, *fll ^7l^o] AlJri^ # 7 | TflojjL ^oj-^ 

4 £J1 ^5. Cf€r *f|l ^ 31 2 #<y-o] 15] >^s|i=. 

2H§o]i}. ojt^), C] ti>^- a l^ 7l l^ ( ^-7] #7)X\°) *\2L7\ #7) 3U # 

^l^fe ^<tf 3l2 ^7l2j^l AlS^ ^-71 3l2 JL, <#7] 

*fll #7)^91 #3L7} ^7] A}2 ^-*l*Kr ^-7] ^7l^^l AlS^ 

#71 *fll *J°*M: -f}-7ltH4. <H ^A]c}H ^o^, ^-71 3U ^<y- ^ #71 312 # 

AA 2 tfl^l ^ 10#J= oH, ^-71 TIME ^oj- ^ AJ-7] tf^ ^oj-o. 

*W OlrS oft]-. 

<43> M^o] ja.*^ ^^7] o]*}. ti>^tV Hlfl^-# DllSel #*1<2] 

^71 ^ofl 45^ > ^ x JE^o} ^ #7] ^3. <3<* #ofl *§S$Q 711 

°1S ^ ^ #7l TllolE ^ <£^o] ^ cg^dl 2 H^^^l ii 

<83 ^ seflo] <3<* °l-f-<H*l Dflfiel iTl «J-«H #0^, ^71a1^> 

-^<L> #7l ^ ^dlo] ^ofl ^JL Cf^ Bfligo] ^ol£ is] oi 

<44> Mj-t^ ^ cgot & c^|o] ^ofl ^ S Cf^ H7l^l 211 

t# i^^Ai^ o]7>t!-4. ±7] ^ ^-o>, ^ ^^lo] 

Zl-Zl-ofl ^ol 31] £7} 14^1-147)1 Sjol SE?V ^ JEL3l<?] A>olo] 

*H ^qsfl^i *m ^ #^5.si 1- q&s. ^7}s\°] #7\)A°.g. ^ 
« ^71 ^ ^ oicf. 

<45> (^AHl) 
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«miH3 ^S^l ^1^1 iTi «J-»]ofl g$ ^o.^, S0N0S EEPROM 
€ *r SONOS EEPROM #*1S] ^^<H] ^sfl^nV ^^n]-, -g-oj 

-£ 4afe t^of] 4# SONOS EEPROM #*1# ^SRr Mzl^ ^j-uf^ 
*llJE.Bl -S h ^^1^(500)0)1 i^l #<g-o] o]7l-^ ^J-Efll- 7fl^*o.5. M-El-iflji 
&<=K ^71 0)12.^ ^ S^l^EK500)fe p-^^1 ^3(100), ^>7l p-^ ig=L 
(100) tflofl Tlsll- if-JL *§^£ 5KV<3*)( 12 o) ^ ^2 

3K}-<^(140) ( #71 ^cg^ 1 . (1 2 0) 140) Aj.oic.fl ^o^^ n _tg ^ <g 

^(130), #7l *fl^ <3<*(130) >cH ^V*^ ^(220) £ #7l 

^(220) ^^-(240)^ $14. ^13°- 

3. $7} ^(220)£- E") s ^^-(160), ^2^(180) ZL51JI 

^^-(200)ol Aj-7l ^fl^ ojc^ (130) Aj-ijLofl ^f^o} o]^.<y) ^Irf. 

Tfll 3^^(120) ^ 7fl2 S}-^^(140)^ 2J-ZJ- Aj- 7 i 

^H(100)oll tfl*lH til-cfl JE^o] l-^l-ol ^ojslol *§Aj£ c^]oi 

(120) ^ ^^(140)olJi Aj- 7 i £ 7i^ ^q-(240)-°r #slAfol= t)1 olE £=l 

H^fe -5^1 £M 5^1 ^"71 p-^ * £1(100), ^7} 

^"^^l-C^O, 140)ofl ^ ^^ol ^^sjol o}^ uJ-eH, SONOS EEPROM # 
^1^1 ^-f ^ufo} pfl^^ ,g M^fl^l>iEi(500)^ m 7fl ^1 #7l-# ^cf. 
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<48> = 3.H«AHfe TflojH ^^-(240)ofl JEJLZLig ^SKVpp)^ $l7>*fcil, 

ufn]^ ^fo] ^h(IOO), i=el]o} ^^(120) g ii <3<*(140)£: 3*1 Aj^lcf. 
?]«fl -fM£ *J*>7> F-N O.^ tf3j-*Kl60)-i- *§-n #7) £ 

^^(180)lfl^ i^SlJL >g E^]^E|6] ^-l^ojvg- ^olTfl ^cf, ^ 
£ ^£ = SZL«gJel EEPR0M #*]^ ^ ^ofl ^ ^o] 7 ] nfl^ofl = S 

<49> ^ f h.o. EEPR0M ^-f ^"71 ^(220H a> 

sH", "T"n" TflolM^ HE]JL ^r^SLS, o]^c] ^ > ?\)o]^ tfl 

<50> o]^| £ ^X\a\)o\] 43 ^ wj-^ofl tflSflAi ^^^-Cj-. 

£A]^ ^-o] £ wVt^oj] 43 S0N0S EE p R0M ^|o] ^^o,] olo^o) ± 

7i ^-i: -a^^tj.. £ g-igoq 45^ ^efl^ ^ ^3 ^ ^ ^ o. ^ 
3 (100 HI «?17>^ ^oj-o] rt H ^<y-(vb)^ 0l-M(^^l)ol4. nelji Tfloi^ 

#^-(240H 9l7}i5}±r TflolH ^<a- (Vg) o. ^ £<£^ %.<g t}?]] ol-Eoj^u}- a 

^ k-a- 71-^4. zl^ji, Heflol ^^(120) ^ i± <3^(140) 

#7) TflolH ^^-(240)<^1 <£7HHr TlH^ ^(Vg) J±4 ^ ^ ^^o.^ 
^(Vd) ^ #<3-(Vs)^g- ^ oi7>*H f 0]^), jrgflo] ^^-(vd) ^ 
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<51> 4^4*Wlfe #7l TflolE ^«a-(Vg)^- -8-71 ^EL ^«a-(Vb)4 W7|S ^ 

*13^r ?M #£.4. #4 T^E ^oJ-(Vg)4 #4 ^(Vs) £ #7j 

TflolH ^oj-(v g )4 #4 #<g-(Vd)44 £#*}7} 44 * *(hot hole)3 

^<yol c| Jl43°14 nfl^-ojcf. 3^4# 37)1 *>7l ^«fl TflojE ^^-ofl 

^"4 3°M: «?17>^ ^5L ^ 344. 
<52> *im°ll &44, £ ^ofl 4€- <&7}S>\ #tfl3°l ^<y- efl ^o^ H 

4* JUS, ^eil^l *l#(Vd)> ^ #«g-(Vs)> 711 o]e ^(Vg) >^£l 

(Vb) SEfe ^l < a-(Vs)> *l$-(Vd)> 7flo]E ^}^-(vg) >>ia. 3<y-(vb) 

2:£44. SE*V cj 4 5 M4>Bfe #4 ±^ *1tf(Vs) £ #4 2=31°] ##(Vd) 
^4 3*114 ^7}^. 444 Aj- 7 ] He J|o] 4°*KVd) SI #71 ii 4tt(Vs) 
£ p-^4 ^34 n-^4 ^ <^ A>olofl ^^Slfe- pn 3^-2] 

vfl«a- ^MeMI 4^€4. ^11- #4 pn ^4 ^ i2V(l-E)^ tfloj- jl^ o. 7 ^ 
^Eflo] ^ 10V) 4 2-6V(5E^ i=5fl<?l 4 2-6 V, 

±+ 4*Jv& 4 10V), 7iHJ= 34^4. 4^ p n ^^-Sl ifloj. S.^6fl 

444 ^7>S1^ 4°J-°1 37]^ 2^ ^ 

<53> £ 4b^ #71^ ^ pn 3^-4 ^M34 , £ ^34 ^ ^ahhi 
4€- ±7] »^°\] 44, 4 3r4°fl ^44^ 4°M: ^71 44^ 7 >5.^(se^ x 
*}JL, 917}$^ 3711- 4|S^(SEfc y^)as. 44 4 #413. 4 
4^ 44 47> 4^£°14. 

<54> hai^ 44 ^oi 7flou= 44(v g ) * £h 44(Vb)£- oi-ms. 43(34 

43), =MJ4 4i4 44(Te) ^-4 4ii 34(Vs)£- 7fl°lJ= 44(y g ) ^4 3. 3 
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#91 4 4V5L *}51, H.5flo] ^<a-(Vd)^r 7]Me #°KVg) i4 ^o.^ ^ £ 
"£4 4-S- eM^l 4 10VS. *>4. £^ ^ ^^-(Vs)-g: 

444 &4. 

o]7}*V4. nfraH, ^1* S. 4b4 go] =eflo] ^(VdH ^°^(Vs)i 
4 4 31 11- 7}^ , £ 4d°11 :EX|ig H>fif £o] 7flo)E ^^-(240) g 

<3<*(120) a}o]3 33] Ev =(vd-v g )/dl,(dl=7flolE ^ ^eflo] c$q 
a>°1 71^) «■ H.2fl<S <£<*(120) g 4ii <83(140) a>o]4 

=(Vd-Vs)/d2,(d2=d^ ^ 55 2=31°] cg<* a^o} £ ^^j. ^ 0 ] 

I" «y«fl H5flol ^ofl ^ oflui^l- ^(hot hole)*] 

<g<*j g TflcjE ^ a}o)*\ ^ ^(injection) ^ 

4 H^l 0 vl <33 g ^ 4°12] ^ *B^fr 44 ^ U-^(^) 

^1 4£^ "0^)^21 7Hji 44^, ^^o] ^s]^ 

y oH^ ¥ ^ *H4 *!\b\ ^-0.5. ^<H4fe £■ -hole = + 

^ ^^l *fl\t # <3^H ;M ^^-o] ^7)1 S\x*\ tcj-^ 

Ai iTl a-i-l- £<y4. 

<56> Stb C| 4^^*1-711^, ^-7] 2=2)1*] ^<^(Vd) £ ^(Vs)^- ^"71 i 

71 Al#(Te) ^ 3<HS. 13 ^3^4. U oflS. £. 5a°11 44 
?H ^-71 ^71 A^KTe) ^ AlTi, <^1# ^o] J$ 7 ] ±7 ] Al^de)^ ^^Voi 
Te/2 
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Te/2 ^°H|-b ^oj. ^4^M, ^ ^7}^ ##4 ^ 7l# ^o^i 

«H, # ^^-(Vd)-i- 4V3., ±± # 0 *HVs)# 10VS. $4. Htb £ 5d°l] 

M« 4^ Te/2 ^<LH] ii £tt(VsH H31<?1 

^(VdHl *1<^ °l7}sKn. zl^ji 4^ Te/2 -g-°H H3fl<y 

9(| A-^JL ig^ig + oinf. ^ 4£-oj # 7 ] dtTj 

4#(Te) iL4 ^ ^ ojcf. 

<57> <^<* ^ ^511^1 <3<*ofl ^l7H>fe ^ ^oj ^oj 

4€ sH^^r <3<3<i tiltflAi ^eflo] ^^ofl 4 ^ ^o^g. o] 7 ]-^# ^-f 
£4€ ^3]^ ^ofl «l«fl^i <3<SH d) ^ # o *Mr 

^ ^ 3^-, *ti^ # <S*H4 ±7] ^ &4. o]^ <gx\ 

44 £ 0 1 <^ ^ HSfl^l <S<* Afolo|] ^7])^ *flv| ^ 

<58> £ 5c^ ^ogs)- %S.&* ^^%=)» *fl\i ^ojofl 44 7 fl^ O. 

43- \H ^0)4. ^ 5c d\)*\ 7}^£ ^ 44^fl^i 4^h£r 
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^5L(^ 7H^o.s M-Ef^4. H>M€ 2<>1, He)]*] 

^Cf((2)). 4^ o]7}-^ £<&^. ^-f 
ZJ-ZJ-S] f-O.S ^ojol ^o^q-Tfl *fl^ # <3*HH 3^ ~ 

<ao) <a<H\+4((D). 

<59> £ 6a ^ £ 6bfe £ ^o)] 4= ±7] <£7}2) £*ga|]t- 

^fe S. 6afe * Eel]?] <$<^d\] o]y}^ #°M- 2 

S] ^4J^ ^ £a1^>ji o^cf. ^, Te/3 A]^]- #3 ^ ^ £ 

-8- ^17]-*}; £Al§l-J7 Ol0.u|- tij-cfl^ ^5flO] cg^ofl t£x] ^ 

# °J7>1- ^ £ 6bfe 3Sj 3-f3 ^ ^17> 4^ S.X\ 
^}JL $lrf. ttj-s}-^ Te/4 Al^> o.S rt^i ^ 2=3] o] o] 7 >^^ 

# 7.^ ^e}^ ^ ^od}, # ^33) *1*H ±7] Al^-(Te) Jit)- # ^ £ 

<60> O]^ a. Mj-^oj) 4= ^^^]« ^^?}-Cf. £ 7^ TflolE ^oj) ot nvl . 

4^ ±7] *&^^r ^-g-Ml- ^ °H A)^ 3! ^£<& ^5^- 

M-Efifl^ ZlHfl^olcf. ^ ^^ofl Xj-g-Sl DJ12.5] ^o)]A^ ( Tfl o]E ^ 2000 
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A ^v)]A #^A)-o]cn|o.^ 0N0^ AA 80A£| 7}A^ & 

^A, ^A, &$A°] ASL3, *$$f>}%°.^, ±* ^ <^<* 

£ ^ 60KeVS. ^ 5xl0 15 atoms/cm 2 £2S ^^JI, *fl^ ^ 

BF2+ 1- 3= 60KeS l.OxlOl 2 atoms/cm 2 7§5LA MJL IE. 7 

S SA| - ■- ^ -f-^^V ^ A]^-( T e) ^ H ^ 71)01 E 7]j7 

dbi <3^Hfe 4V» =efl<y ^ofl^ 10V1- 9J7>^ ^^olcf( S 4b o] ^oj. oj 

7} lfl-§- ( Aj-Bl] 2). %1-SiAl - A- ^ 

^A Al^-(Te)^- 1/25. M-Y^ ^ <83 ^ =511^ 10V/4V ^ 4V/10V1- 

^-f 5d^ 917} S^ofl Cfl-g-, A>311 3Hcf. £A]^ wj-Sj. ^ol 

, ±£l ^ HeflOl <3<*>ofl A^ 3.7}°] #<$^r 9}7}^ Wj\7} 

#°*M- 9l7m^r Tg^A &^&A £3H1 91°]*] ^ *H# AA^^r <g ^ & 

«fi 3 147]- AAA^ £ ^ ^4. 

Ht!: £ 8a £ 8c<^] <#7] 5L 7°] AAA ^-§-*Kr *7}/±A 

write/erase cycleH cfl^}- ifl^ (endurance) 1471- 
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£4. £ 83tt £ 7^ A} 3) 14 ±y] ^o) JL> £ 8b^r 51 74 

A^l 24 4i7] ^-g-^ ^4-°U, £ 8c£r £ 72] A}sfl 3^- 3-§-^ 

4. £ 8a S. 8c<>lH -g-^ =et)°J 1.5 flf 7>S> 

JL ^eflo] ^s. 7 > lfA <HnJ)4 7]] ojH ^ -£^°1H 7}S. 

^(X^)£ *7)/±7] *H€- 4^3. 44iflji Afl^. ^(Y^)-^ ^ 

L|E}^Cf. lEAjs} h].^ ^-o], Af^] 2, A]-^ 2<*IM A>Bfl 30. 

<62> o]^^] S0N0S EEPR0M #*14 n-*fl\i4 <fe i 

71 ^S>£*ln>, 7]^^ A^ ttjeq o_ HlAi p-^^ofl^ ^-g-^ 

*r 9X-6r 3Htf. SE*V -Sf-fi- 7flo]E EEPR0M #*H£ 3-§-€4. 
<63> ti>^*> ^X\6\}6\] o^Tl^H £ ##°1 7}#S)Sil*l#, ##4 a) 

?H ^S)tt 3£ g Wl^^V Hfl1#£ 

wl^tb tifl^-l: ^ 7}% ^711 *fl4}sq<H<>> 
Jl4j 

<64> o]Aj- -g. Mj-^ofl rcfHTg, ^2fl4 ^ igHofl o}?M7] 4*fl ^£4 

« €-2LS. *W 5^. n -*fl\i4 3*, -§-4 Tfloje ^ofl 



33-20 



1020010035424 #3 2001/11/29 



33-21 



1020010035424 ^7}: 2001/11/29 

[St 1 * 1] 

X]l 'flH*^, ^71 XI 1 ^H^^oll ^3. rto]$ 

*\)2 3E*l«g3 *#<gq £ XI 2 3E^^2] XI 2 2K><3 ^ , #7] 

*U aK><3^ g X]2 4 0 1^1 ^ <^ ^oHl <§>8^ £ 

fflS.^ IS -8: £fe °flH.e) i7] #»H1 9X^, 

^7] ^r^^H iTlAlTi ^o> 7H> ^ efl^^r ^3. <?]7f 

#X1; 

^7l dL7H# ^o> ^oj-jz}. ^^^q- ^ 

^•7i xu skv^sh ^7] ^thtv ^o> ^-71 xi°im ^<a-^t^ ^. 

^"71 X12 SH^^H ^7]A]^- ^o> Aj-7] XH^ ^JSCf ^ 

^7] X]l ^7l^o| A]^Sf^ tf^ ^oj- ^ 2 ^7l^o] A]^^. 

^l7H>fe ^X]» £**Hr o,]^^ ^]o] ^7^. 

[^t 1 * 2] 
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#7} E]£ ^ *f 

3] 

*fl 1 %H1 

^■71 afll p^°]JL, #7] A}2 51 <?} ^ 0>}±r 

4] 

*11 1 *M $1°]*], 
5] 

1 W fl<>H, 

>fll ^7l^o] AJJri:. 7]]olE £jl A^ rf^ #oj- efl^ 

6] 

^■7] ^1 ^7]^o] A}^7]. Aj-7) ^oj^g. o.xl*>^ ^o> ^2 #7}^ 

91 ^l^fe ^"71 *fl2 *}<3-ir -fM^Jl, #7] *1)1 #7)*}<?] a]^7> ^-71 ^12 
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# **l*Rr *°J: #7] ^]2 ^7l^o] Alsfe ^-7] afll -fM^Rr 

6 %H1 $i<H>H , 

^"71 2 Aj- 7 ] ^2 ^oj-^- xo-g-E 0]^6. 

8] 

6 ^ £^ *)1 7 $a<>H, 
9] 

*fl 1 £#$3 ^7l ^3 #ofl TflojE ^q- a o V 

4i7H# AJ-7) ^ Hel]^ <g<*Hl cfs e1 ]^o] ^oj^g. 

dL7) 

10] 

#7) 1 JE*}^ p-^Jl, 2 51*I*§£: n-^°H, 

33-24 



1020010035424 #3 °^\- 2001/11/29 

#71 *EL <$<*o\}±r ^3. $_<S°-£. Ot^f o]7>5>31 ( $7] 7flo]E ^ofl 

#7] ^3 f^^M- ^ ellf-g- £fe Tflolm ^ojvg. o]7H- 

fe- 3# f^AS *m *]$\^ o)]S.el #*1<j] ^7} 
11] 

9 *J" ££r *ll 10 %H1 &<>H, 
#71 ±+ <3<* ^ ^511^1 *§SH1 i^^lAl^ <?]7H|-^ ^-71 Tfl o]H 

12] 

*H 9 %H1 Si^H, 

#7l ±^ <3<* ^ ^eil <?1 <3^H i^43*H ^17>^ Ais. 31 €3 

2 vflxl 61-^ £ 101-m °] ul^^^lssl #*1^ 
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IS. 8a] 




Cell 



1E+0 1E+1 1E+2 1E+3 1E+4 1E+5 

Num. of W/E cycle 
{*t7\l±7\ SJ^) 
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Programmed Cel I 
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Num. of W/E cycle 
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Programmed Cell 
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